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[57] ABSTRACT 

A light-sensitive composition containing a novel light- 
sensitive s-triazine compound represented by the for- 
mula (I) as a free radical-generating agent is disclosed. 
The s-triazine compound responds radiation in the 
range of the near ultraviolet to visible light, shows high 
sensitivity for photolysis and, therefore, the coinpositon 
has high light-sensitivity. 

CH3-i,Y« (I) 
A-CSC-B— N 

CH3-i,Y„ 
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tolysis is relatively low since the irradiated light cannot 

LIGHT SENSITIVE COMPOSITION CONTAINING be effectively absorbed. 

A LIGHT SENSITIVE S-TIOAZINE COMPOUND Accordingly, there is a continuing problem that free 

radical-generating . agents having senstivity to the near 
FIELD OF THE INVENTION 5 ultraviolet region to the visible region are still too low 

This invention relates to a light-sensitive composition photolysis sensitivity, and thus the sensitivity of the 
containing a compound capable of generating a free light-sensitive compositions containing them have not 
radical upon exposure to light. More particularly, it ^ desired, 

relates to a Hght-sensitive composition containing & SUMMARY OF THE INVENTION 

novel light-sensitive s-tiiazine compound. 

Accordingly, an object of this invention is to provide 
BACKGROUND OF THE INVENTION a light-sensitive composition containing a free radical- 

Compounds capable of generating a free radical generating agent which is high in photolysis sensitivity 
through decomposition upon exposure to Ught (herem- therefore, being high in sensitivity, 

after referred to as "free radical-generating agents") are * °' extensive mvestigations, it has how 

well known in the field of graphic arts. They have been ^^^^ above-described problem can be 

widely used as photopolymerization initiators in photo- overcome by a light-sensitive composition containing 
polymerizable compositions, photoactivating agents in an s-tnaane compound represented by the iformula Q): 
compositions for free, radical photography, and photo 20 

initiators for reaction systems that are catalyzed by _ . 

acids generated by light. By using these free radical- CH3.itY„ (i) 

generating agents, various hght-sensitive materials can N 

be produced that are useful in printing, duplication, — ^ 

copying and other image formation systems. 25 A— c=c— B— ^ N 

Organic halogen compounds are capable of formmg a ^ 
halogen free radical, such as a chlorine free radical and CHx. Y 

a broniine free radical, upon photolysis. The thus " " 

formed free radicals are satisfactory agents for drawing ^j^erein A and B represent a substituted or unsubsti- 
hydrogen and form acids m the presence of hydrogen 3^ ^^^^^ J^^^ ^ substituted or unsubstituted • 
donors. Apphcations of th««5 organic halogen «>m- heteroaromat«c|rou?; Y represents a chlorine at™ 

^w^nfi?' ^W^^ ^"^'^ * ^^^^ ' I* ^« ^ fo"'^^ that the s-triazine compomid of 

v»r.l?I^^^Z^^^^^ * t. 1 r 35 formula (I) exhibits good compatibility with Other com- 

Known compomids tha generate halogen free radi- ponents of Ught-senJitive compositions. 

cals by the action of hgUt and have widely been em- 

ployed typically include carbon tetrachloride, iodo- DETAILED DESCRIPTION OF THE 

form, tribromoacetophenone and the like. However, INVENTION 

these frt« radical-generating agem^ In the above-described formula (1), the aromatic or 

m that they decompose with light of a considerably heteroaromatic group represented by A preferably is a 

hmited wavelength region. In other words, these com- monocyclic or bicyclic group. Examples of such groups 

pounds respond only to the ultraviolet re^on havmg include a phenyl group, a l-naphthyl group, a 2.naththyl 

shorter wavelengths than mam wavelengths of com- group, a 2.furyl group, a 2-thienyl group, a 2-oxazoIe 

monly cmp oyed light sources. Therefore, they have 45 group, a 2-thiazole group, a 2-imida2oIe group, a 2-pyri. 

poM wpabihty of formmg fr«^ dyl group, a 2-benzofuryl group, a 2-ben2othienyl 

mabihty to effectively utihze hght m the range of from group, a 2-benzoxazole group, a 2-benzothiazole group, 

near ultraviolet to visible light. a 2-benzimidazole group, a benzotriazole group, a 2- 

In order to overcome the above-described disadvan- indolyl group, a 2-quinoIyl group, and the like. Of these, 

tage. It has been proposed to broaden the sensitive 50 monocyclic aryl groups are preferred, 

wavelength region by incorporating certain types of * Examples of the aromatic or heteroaromatic group 

sensitizers, such as merocyanine dyes, styryl bases, and represented by B include 1,4-phenylene group, 1,2-phe- 

""^f^tii^ as disclosed in U.S. Pat. Nos. 3,106,466 nylene group, l,3.phenylene group, 1.4.naphthylene 

and 3,121,633. Although the incorporation of tiiese group, 1,5-naphthylene group, 2,3-thienylene group, 

sensitizers certainly succeeded in broadening the sensi- 55 2,5-tiiienylene group and the like. Of these, monocyclic 

tive wavelength region of carbon tetrachloride or iodo- arylene groups are preferred. 

form, the results were still unsatisfactory. This is be- The substituted aromatic or heteroaromatic group 

cause it was difficult to select such a sensitizer that represented by A or B includes the above-enumerated 

exhibits good compatibility with the free radical- aromatic or heteroaromatic groups substituted with an 

generating agent or other elements of a light-sensitive 60 alkyl group having 1 to 6 carbon atoms, e.g., methyl . 

composition and also has high sensitivity. group or ethyl group, an alkoxy group having 1 to 6 

Halogen free radical-generating agents sensitive to carbon atoms, e.g., methoxy group or ethoxy ^roup, a 

the near ultraviolet to visible light have been proposed halogen atom, e.g., a chlorine atom, a nitro group, a 

in order to overcome the above-described problenL For phenyl group, a carboxyl group, a hydroxyl group, a 

example, U.S. Pat. Nos. 3,954,475, 3,987,037, and 65 cyano group, etc. Specific examples of the substituted 

4, 1 89,323 disclose halomethyl-s-triazine compounds. aromatic groups represented by A are a 4-chlorophenyl 

These compounds respond to the near ultraviolet to the group, a 2-chlorophenyl group, a 2,6-dichlorophenyl 

visible light region. However, their sensitivity for pho- group, a 4-bromophenyl.group, a 4-nitrophenyl group. 
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a 3-nitrophenyl group, a 4-phenylphenyl group, a 4- 
-methylphenyl group, a 4-isopropylphenyl group, a 2- 
methylphenyl group, a 4-ethylphenyl group, a 4-iso- 
propyiphenyl group, a 4-butylphenyI group, a 4- 
methoxyphenyl group, a 2-methoxyphenyl group, a 

3- methoxyphenyl group, a 4-ethoxyphenyl group, a 

4- n-butoxyphenyl group, a 2-carboxyphenyl group, a 
4-cyanophenyl group, a 3,4-methyIene-dioxyphenyl 
group, a 4-phenoxyphenyl group, a 4-actoxyphenyl 
group, a 4-hydroxyphenyl group, a 2,4-dihydroxyphe- 
nyl group, a 4-methyM-naphthy] group, a 4-chloro-l- 
n^hthyl group, a 5Hutro-l?naphthyl group, a 6-chlorch 
2-iiaphthyl group, a 4-bronio-2-ii^hthyl group, a 5- 
nitro-2-naphthyl group, a 6-methyl-2-benzofuryl group, 
a 6-methyl*2-benzoxazoie group, a 6-iiiethyl-2-beiizo* 
thiazole group, a 6-chloro-2-benzothiazole group, a 

2- tliienyl group, a 3-thienyl group, a 2-fiuyl group, a 

3- furyl group, a 2-benzofuryl group, 5-(l,3-dihy- 
droisobenzofuranyi) and the like. Of these, monocyclic 
substituted aromatic groups are preferred. 

The s-triazone compounds represented by the for- 
mula (I) can be synthesized by cyclizing an aromatic 
nitrile compound represented by the formula (II) below 
and a haloacetonitrile in accordance with the method 25 
described in K. Wakabayashi et al.. Bulletin of the 
Chemical Society of Japan, Vol. 42, pp. 2924-2930 
(1969). 

The compounds represented by the formula (II) can 
be prepared by the methods disclosed L. L. Smith et al.i 30 
Organic Syntheses, Collective Volume.3^ pp. 350-3SI, 
J. Wiley & Sons and K. Yoshida et al.. Chemical Com- 
munications, 711 (1970). 



-continued 




No. 4 




.4 



CCIj 



CH30- 



A— Ca-C-B— CN 



Fonnttla (II) 35 



wherein A and B have the same meaning as defined in 
the formula (I). 

Specific examples of free radical-generating agents 
that can be used in the present invention to advantage 40 
:are shown below: 



CH2' 




CSC 



O— CH2 



No. 1 




caj 



dci3 



CHjBr 



45 




CsO 



SO 



No. 2 





CH2Br 



No. 3 



55 



60 



CHOj 



CCI3 



No. 5 






COj 



cai 



CClj 



cas 



No. 6 



No. 7 



N 





-( 



CHCI2 




CCl3 



CCI3 



ccb 



CClj 



CQs 



CCI3 



caa 



No. 8 



No. 9 



No. 10 
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-continued -continued 

No. 18 

Na 11 

CClj 

CCI3 




CSC 




ca3 10 



NaU 



No. 19 

N^ 15 f If ^CSC-( N 



CCI3 No. 20 



Na 13 



nL_./-\/-<. 





^ 25 ca3 



N. 

CC13 




ccb 



Na21 

ca3 



No. 14 / 

CH3 




C=C— 4 N 35 cCli No. 22 



a CCI3 CH3CH: 



[2-/ \-CSC-/ "^N 




C5C 



40 ; •*"( 

Na 15 CCI3 

CCI3 

No. 16 50 

/ \ /~\ 

CH3O c=c- 

N N 55 . NT 

a3C-^N^ca3 . 

ca3 

No- 17 60 -j^g radical-generating agents represented by the 
H n ca3 formula (I) are particularly useful when applied to pho- 

I I /^^\ ^ \ topolymerizable compositions as photopolymerization 

^ g ^'^CSC--/ V-^ N initiators or to photosensitive resist-forming composi- 

^\ / \ // 53 ^^o'^s for producing lithographic printing plates, IC 

N — ? circuits, or photomasks as agents for imparting an abil- 

COj ity to produce a visible image upon exposure to light 

without development 
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The photopolymerizable composition to which the xylylenebisacrylamide, xylylenebismethacrylamide, 

free radical-generating agent represented by formula (I) and the like. 

can .be applied comprises a polymerizable compound Other examples of useful polymerizable compounds 

having an etbylenically unsaturated bond and a photo- include vinyl urethane compounds having at least two 

. polymerization initiator, and, if appropriate, a binder, 5 polymerizable vinyl groups per molecule that are ob- 

and further optionally, a sensitizer, and is useful for tained by addition of a vinyl monomer containing a 

light-sensitive layers of presensitized printing plates, hydroxyl group represented by formula (III) below to a 

photo-resists, and the like. polyisocyanate compound having at least two isocya- 

The polymerizable compounds having an ethyleni- nate groups per molecule, such as those disclosed , in 

cally unsaturated bond which can be used in the photo- 10 Japanese Patent Publication No. 41708/73. 

polymerizable composition according to the present Formula (III) is represented by; 
invention are those having at least one ethylenically 

unsaturated bond in their chemical structure and in- ch2=<:(R)CX)OCH2CH(r^oh (III) 
elude monomers, prepolymers, i.e., dimers, trimers and 

other oligomers, mixtures thereof and copolymers IS wherein R and R' each represents a hydrogen atom or 

thereof Examples of such polymerizable compounds a methyl group. 

are unsaturated carboxylic acids and their derivatives, If desired, the photopolymerizable compo^tion in 

such as salts, esters with aliphatic polyhydric alcohol which the free radical-generating agent represented by 

compounds and amides with aliphatic polyamine com- the formula (I) is used as a photopolymerization initia- 

potinds. contain a binder. 

Specific examples of the unsaturated carboxylic acids The binder which can be used in the photopolymeriz- 

include acrylic acid, methacrylic acid, itaconic acid, able composition according to the present invention, is 

crotonic acid, isocrontonic acid, maleic acid, and the required to show compatibility both to the polymeriz- 

like. able ethylenically unsaturated compound and the pho- 

The salts of unsaturated carboxylic acids include 25 topolymerization initiator to such an extent that it does 

sodium salts and potassium salts of the above-recited not cause separation of the mixture throughout the 

acids. process for producing light-sensitive materials from 

The esters of aliphatic polyhydric alcohol com- formulation of a coating solution through coating fol- 
pounds and the unsaturated carboxylic acids include lowed by drying. It is further required to provide a 
acrylic esters, such as ethylene glycol diacrylate, trieth- 30 light-sensitive layer or resist layer which can be sub- 
ylene glycol diacrylate, 1,3-butanediol diacrylate, tetra- jected to development processing after imagewise expo- 
methylene glycol diacrylate, propylene glycol diacry- sure either by solution development or stripping devel- 
late, trimethylolpropane triacrylate, trimethylolethane opment. It is furthermore required to provide a rigid 
triacrylate, 1,4-cyclohexanediol diacrylate, tetraethyl- film as a light-sensitive layer or a resist layer. The 
ene glycol diacrylate, pentaoythritol diacrylate, penta- 35 binder which can satisfy these requirement is appropri- 
erythritol triacylate, pentaerythritol tetraacrylate, ately selected from linear organic high polymers. Spe- 
dipentaerythritbl diacrylate, dipentaerythritol triacryl- ciflc examples of the binder include chlorinated poly- 
ate, dipentaerythritol tetraacrylate, dipentaerythritol ethylene, chlorinated- polypropylene, polyalkyl acryl- 
hexaacrylate, sorbitol triacrylate, sorbitol tetraacrylate^ ates (the alkyi group includes a methyl group, an ethyl 
sorbitol pentaacrylate, sorbitol hexaacrylate, polyester 40 group, an n-butyl group, an isobiityl group, an n-hexyl 
acrylate oligomers, etc.; methacrylic esters, such as gioup, a Inethylhexyl groups etc;), copolymers of an 
tetramethylene glycol dimethacrylate, triethylene gly-. dkyl acrylate (the alkyl group is the same as enumer- 
col dimethacrylate, trimethylolpropane trimethacry- ated above) and at least one monomer, e.g., acryloni- 
late, trimethylolethane trimethacrylate, ethylene glycol trile, vinyl chloride, vinylidene chloride, styrene, buta- 
dimethacrylate, 1,3-butanediol dimethacrylate, penta^ 45 diene and the like, polyvinyl chloride, a copolymer of 
erythritol dimethacrylate, pentaerythritol trimethacry- vinyl chloride and acrylonitrile, polyvinylidene chlo- . 
late, dipentaerythritol diinethacrylate, sorbitol trimeth- ride, a copolymer of vinylidene chloride and acryloni- 
. acrylate, sorbitol tetramethacrylate, bis-[p^3-metha- trile, polyvinyl acetate, polyvinyl alcohol, polyacrylo- 
cryloxy-2-hydroxypropoxy)phenyl] dimethyhnethane, nitrile, a copolymer of acrylonitrile and styrene, a co- 
bis-[p-(acryloxyethoxy)phenyl] dimethylmethane, etc.; 50 polymer of acrylonitrile, butadiene and styrene, polyal- 
itaconic esters, such as ethylene glycol diitaconate, kyl methacrylate (the alkyl group includes a methyl 
propylene glycol diitaconate, 1,3-butanediol diitacon- group, an ethyl group, an n-propyl group, an n-butyl 
ate, 1,4-butanediol diitaconate, tetramethylene glycol group, an isobutyl group, an n-hexyl group, a cyclo- 
diitaconate, pentaerythritol diitaconate, sorbitol tet- hexyl group, a 2-ethylhexyl group, etc.), a copolymer of 
raitaconate, etc.; crotonip acid esters, such as ethylene 55 an alkyl methacrylate (the alkyl group is the same as 
glycol dicrontonate, tetramethylene ^ycol dicrotonate, eniunerated above) and at least one monomer, e.g., 
pentaerythritol dicrotonate, sorbitol tetracrotonate, acrylonitrile, vinyl chloride, vinylidene chloride, sty- 
etc; isocrotonic acid esters, such as ethylene glycol rene, butadiene, etc., polystyrene, poly-a-methylsty- 
diisocrotonate, pentaerythritol diisocrotonate, sorbitol rene, polyamides (e.g., 6-nylon, 6,6-nyIon etc.), methyl 
tetraisocrotonate, etc.; and maleic acid esters, such as 60 cellulose, ethyl cellulose, acetyl ceUulose, polyvinyl 
ethylene glycol dimaleate, triethylene glycol dimaleate, formal, polyvinyl butyral, and the like. In addition, the 
pentaerythritol dimaleate, sorbitol tetramaleate, etc. use of a water or alkaline water soluble organic high 
Mixtures of these esters may also be used. polymer makes it possible to develop the resulting light- 

The amides of the aliphatic polyamide compounds sensitive material after exposure with water or an alka- 

and the unsaturated carboxylic acids include methyl- 65 line developing solution. Such a high polymer includes 

enebisacrylamide, methylenebis-methacrylamide, 1,6- addition polymers having a carboxyl group in their side 

hexamethylenebisacrylamide, i,6-hexamethylenebis- chain, such as methacrylic acid, copolymers (e.g, a co- . 

methacrylamide, diethylenetriaminetrisacrylamide, ■ polymer of methyl metiiacrylate and methacrylic acid, 
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a copolymer of ethyl methacrylate and methacrylic chlorobenzothiazole, etc.), naphtothiazoles (eg, a- 
acid, a copolymer of butyl methacrylate and meth- naphtothiazole, j3-naphtothiazole, etc.), ben- 
acrylic acid, a copolymer of ethyl acrylate and meth- zoselenazoles (e.g, benzoselenazole, 5-chlbroben- 
acrylic acid, a copolymer of methacrylic acid, styrene zoselenaiole. 6-methoxybenzoseIenazole, etc.), naph- 
and methyl methacrylate, a copolymer of allylmethac- 5 thoselcnazoles (e.g., o-naphthoselenazole, /3-naph- 
rylate and methacrylic add etc.), acrylic acid copoly. thoselenazole, etc.), benzoxazoles (e.g, benzoxazole, 
mers (e.g, a copolymer of ethyl acrylate and acrylic J-methylbenzoxazole, 5-phenylbenzoxazoie, etc.) and 
acid, a copolymer of butyl acrylate and acrylic acid, a naphthoxazoles (eg., a-naphthoxazole, fl-naphthox- 
copolymer of ethyl acrylate, styrene and acrylic acid, azole, etc) 

etc), itaconic acid copdymers, crotomc acid copoly- lo Mwy of the compounds represented by the above- 
men and partially <stenfied maleic actd copolymers as described formuto (IV) are known as described in U.S. 
well as aadic ceUulose denvatives havmg a carboxyl pat. No. 3,870,524, and specific examples of the sensitiz- 
groupm that side Cham. ers (TV) can be appropriately selected from such known 

These hjgh polymers may be used alone, but they can compounds •'»''' •' 
also be used as a mixtwe of two or more thereof, each 15 stUl other preferred sensitizers which can be used in 
havmg mutual compatibihty sufficient to be free from thepresent invention include those sensitizers disclosed 
separation m the whole proc«s from the formulation of j„ ^.g. pat. No. 4,062.686, such as 2- bis(2-furoyl)- 
a coating solution through the coatog and the subse- methylene -S-methylben^thiazoline, 2- bis(2.thenoyl - 
quMt drymg, at an appropnate m«mg ratio. ^^thylcne -3-methylbenzothia2olin; 2- b^(2-fS> 

The high polymer which can be used as a bmder may 20 methylene .3-methylnaphtho Wsl Uiiazoline, Ste 
have a widely ranging molecular weight according to j f * ^ aiiu mc 

the particular kind. In general, the molecular weight of t7«^ tu^ ^..-.^-^ i-u-u-*: i_ 
the high polymer preferably ranges from 5,000 to 

2,000,(»0, and particularly from 10,000 to 1,000 000. Sn^J^^lf ™L^S ^'"'^"^ 
The sensitized: which niy be optionally c^nta^ed in 25 nSS^^T "^TIS? P^'P^^'^". 

the photopolymerizable composiUon according to the SS^t \^ 
present invention is selected from compounds that en- f^^i?,:*^; ^ P^^V^^Jf^f « '°hibitor to the 
hance the rate of photopolymerization when used in pon^^^t^O"^ Examples of smtable heat polymerization 
combination with the photopolymerization initiator of ff^^Z hy<i^<>q«7«e P-methox di-t- 
formulad). Examples of such a sensitizer include ben. 30 ^"^^^'P^^^^ pyrogaUol t-bu^^^^^ benzoqui- 
zoin, benzoin methyl ether, benzoin ethyr ether, 9- JJ^ne, cuprow chlonde. phenot^ 
fluorenone, 2-chloro.9-fluorenone, 2-methyl.9-flore. ^^^ITTv ^-naphthol, nitrobenzene, dmitrobenzene, 
none, 9-anthrone, 2-bromo-9-anthrone, 2^thyl-9- me like. 

anthrone. 9,10-anthraquinone, 2-ethyl-9,10.anthraqui- In some cases, the composition accordmg to the pres- 
none, 2.t-butyl.9,10-anthraquinone, 2,6-dichloror.9,10- 35 mvendon may contam dyes or pigments for the 
anthraquinone, xanthone, 2-methylxanthone. 2.methox. PI?^^ °/ colonng, such as Methylene Blue, Crystal 
yxanthone. thioxanthone, benal, dibenzalacetone, p- Violet, Rhodamme B, Fuchsme, Auramine, azo dyes, 
(dimethylamoni)pnehyl styryl ketone, p-(dime- anthraqumone dyes, titanium oxide, carbon black, iron 
thylamino)phenyl p-methylstyryl ketone, benzophe- f?j"^^' phthalocyanme pigments, azo pigments, and the 
none, pKdimethyIamino)benzophenone (or Michler's 40 i_ t . 

ketone), p-(diethylamino)beiizophendne, benzanthrone, ^ ^® photopolymenzable compositton accordmg to 
and the like. Of these compounds, Michler's ketone is P^^* mvention may further contain, if desired, a 

particularly preferred. plasticizer. Examples of usable plasticizers are phthalic 

Other preferred sensitizers usable in the present in- ^'8" dimethyl phthaJate. diethyl phthalate, dibu- 

vention include compounds represented by the formula 45 Phthalate, dihexyl phthalate. dicyclohexyl phthalate, 
(IV) described in Japanese Patent Publication No! ditridecyl phtiialate, etc.; glycol esters, e.g., dimethyl- 
48516/76 which corresponds to U.S. Pat. No. 3,870,524. glycol phthalate, ethylphthalyl ethylglycolate, butylph- 
Formula (IV) is represented by; ^^y^ butylglycolate, etc.; phosphoric esters, e.g., tri- 

cresyl phosphate, triphenylphosphate, etc.; aliphatic 
dibasic acid esters, e.g, diisobutyl adipate, dioctyl adi- 
^ ' •pate,dibutylsebacate,dibutylmalate, etc.; and the like, 
^"'•^x The photopolymerizable composition of the present 

z ^b=sCH— c— R2 invention is dissolved in an appropriate solvent and 

\ ^ o coated on a support by a known coating method. Pre- 

"^R, 33 fened and particularly preferred ratios of the compo- 

nents constituting the photopolymenzable composition 
wherein Ri represents an alkyl group (e.g., a methyl ^® ^^^^^ ^ °^ P^ ^^S^^ P^^ ^PO 

group, an ethyl group, a propyl group, etc.) or a substi- P^ weight of the polymerizable compound having 
tuted alkyl group (e.g., a 2-hydroxyethyl group, a 2- ^ ethylenically unsaturated bond. 

methoxyethyl group, a carboxymethyl group, a 2-car- 60 • . 

boxyethyl group, etc.); R2 represents an alkyl group p^^^ 

(e.g., a methyl group, an ethyl group, etc.) or an aryl Preferred Preferred 

group (e.g., a phenyl group, a p-hydroxyphenyl group, Componem Ratto Ratio 

a naphthyl group, a thienyl group, etc.); and Z repre- Free radical-geaeradng agent 0.01 to 50 0.1 to 10 
sents a non-metallic atomic group forming a nitrogen- 65 of the formula (I) 

containing heterocyclic ring employed in cyanine dyes ?*"^5f ° ° 500 

and specifically includes, for examples, benzothiazoles ^"Zr^^i^ inhiblto, S» T S» f ' 
(e.g., benzotniazole, 5-chlorobenzothiazoie, 6- Dye or pigment Oto50 o to20 
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being described, e.g., in U.S. Pat. Nos. 3,046,110, 
3.046.111, 3.046,115, 3.046.119, 3,046,120, 3.046,121, 
3,046,122, 3.102,809, 3.130.047, 3,130,048. 3,148,983, 
3,184,310, 3,188,210, 3,454,400 and 3.859.099. 

Suitable light*sensitive azide compounds are aromatic 
azide compounds in which an azido group is bonded to 

... ... an aromatic ring directly or via a carbonyl group or a 

The photosensitive resist-formmg composiUon m ^^ifo^yl group. Photolysis of the azido group of these 

which the free radical-generatmg agent represented by ^oj^pounds form a nitrene, and various reactions of the 

formula (1) is used, can produce a visible «^gf lo nitrene result in insolubilization of the compounds. Pre- 

exposure, under a yellow ff^^j^V^^ ferred aromatic azide compounds are those containing 

""""^^^f Z^^^J^^^^ one or more of azidophenyl. azidostyryl. azidobenzal. 

toTi^^gt^^^^^ -idobenzoyl and azidocinnamoyl Sroup.^^^^^^^^^ 

posed pktes, when. forexamVie, the operation of light ^"^^^'l ""r'^J^"^^^^ ^ ""^^ tlt'^'^^^MM 

exposJre has been suspended cone, 4.aado-^H4-azldobenzoyl^^^^^^^^ N N- 

When a large-sized plate is repeatedly exposed to bis-p-azide. benzcl-p-penylenediamme. l,2,6-tn(4- 

light as in the so-called step and repeat printing down azidobenzoxy)hexane, 2razido-3-chloro.benzoqumone, 

method for the production of lithographic printing 2,4-diazido^'-ethoxyazobenzene. 2,6-di(4'-azidoben. 

plates, it is likewise possible for workers to instantly zalH-methycyclohexanone, 4.4'-diazidobenzophenone, 

ascertain which area has been exposed. 2,5-diazido-3.6-dichlorobenzoquinone. 2,5-bis(4-azidos- 

The photosensitive resist-forming composition which tyryl)-l,3,4-oxadiazole, 2-(4-azidocinnamoyl)thiophene, 

provides a visible image immediately upon exposure to 2,5-di(4-a2idobenzal)cyclohexanone, 4,4'-diaziod-. 

light and in which the free radical-generating agent of phenylmethane, l-(4-azidophenyl)-5-furyl-2-penta-2,4- 

formula (I) is advantageously employed, usually com- dien-l-one. l-(4-azidophenyl>5-(4-methoxyphenyI)pen- 

prises, as essential components, a photosensitive resist- ta-l.4-dien-3-one, l-(4-azidophenyl)-3-{l-naphthyl)-pro- 

forming compound, a free radical-generating agent and pen-l-one, l-(4-azidophenyl)-3-(4-dimethylamino- 

a color changing agent, and, as optional components, phenyl)-propan-l-one. l-(4-azidophenyi-5-phenyM,4- 

one or more plasticizers. a binder, a dye or a pigment pentadien-3-one, l-(4-azidophenyl)-3-(4-nitrophenyI)-2- 

other than the color changing agent, an antifoggant, a propen-l-one, l-(4-azidophenyl)-3-(2-furyl)-2-propen- 

sensitizer for the photosensitive resist-forming com- i^ne, l,2,6-tri(4'-azidobenzoxy)hexane, 2,6-bis(4. 

poimd, and the like. azidobenzylidyne-p-t-butyl)cyclohexanone, 4,4'-diazi- 

The photosensitive resist-forming compound is capa- odobenzalacetone, 4,4'-diazidostiIbene-2,2'-disulfonic 

ble of changing its physical properties, such as solubil- ^cid, 4'-azidobenzalacetophenone-2-sulfonic acid, 4,4'- 

ity, tackiness, adhesion to a support and so on, and diazidostiibene-a-carboxylic acid, di(4.azido-2'- 

includes light-sensitive diazo compounds, light-sensitive hydroxybenzal)acetone-2-sulfomc acid, 4-azidoben- 

azidc compounds, compounds having an ethylenically zalacetophenone-2-sulfonic acid, 2-azido-l,4-diben- 

unsaturated bond, and compounds that are catalyzed by zenesulfonylaminonaphthalene, 4.4'-diazidostilbehe- 

anjicid generated by light • , ^ 2,2'-disulfomc acid anUide, and the like. 

Suitable hght-sensitive diazo compounds include addition to these low molecular weight aromatic 

compounds having two or more diazo ©roups per mo e- ^ compounds, the azido group-containing polymers 

cule, such as condensates between p-diazodiphenyla- ^^^^^^ ^ p^^^^^ Publication Nos. 9047/69, 

mine salts. e.g., a phenol salt, a fluorocaprate. etc or 9613/70. 24915/70 and 25713/70 are also 

sulfonates, e.g., salts of tnisopropylnaphthalenesulfomc ki i a 

acid, 4.4'-bisphenyldisulfonic acid, 5-nitro-o-toluenesul- suitably empioyea. ,u i - u 

fonii ;cid, S-suIfosalicylic acid, 2.5^imethylbenzene. 45 Suitable compounds having an ethylenically unsatu- 
sulfonic acid, 2.mtrobenzenesulfonic acid. 34loroben- }^^^ polymers crosslinkable by photo- 

zenesulfonic acid, 3.bromobenzenesulfonic acid. 2- dimenzation of the ethylene bond and polymenzable 

chloro.5.nitrobenzenesulfonic acid, 2-fluoK)capryl- compounds which are photopolymenzed m the pres- 

naphthalenesulfonic add. l-naphthoM-sulfonic acid. ^nce of a photopolymenzation initiator to form an inac- 

2-methoxy-4-hydroxy-5-benzoylbenzenesulfonic acid, 50 tive polymer. 

p.toluenesulfonic acid, etc.; and formaldehyde. Other The polymers^ having an ethylenically unsaturated 

preferred diazo compouiids include condensates be. bond and msolubilizable by photodimenzauon mclude 

twccn 2.5-dimcthoxy-4^p-tolyinercaptoben. polyesters, polyamides and polycarbonates contaimng 

zenediazonium containing the above-enumerated salts 
and formaldehyde, and a condensate between 2,5-dinie- 55 — ch^ch— c— 
thoxy-4-morpholinobenzenediazpniiim and formalde- II 

hyde or acetaldehyde. O . 

Additional useful diazo compounds include the com- 

pounds described in U.S. Pat. No. 2,649,373. Examples of such polymers are light-sensitive polymers 

These diazo compounds are insolublized by .decom- 60 containing a light-sensitive group in their polymer main 

position of diazo groups upon irradiation by actinic chain such as those disclosed in U.S. Pat. Nos. 3,030,208 

light. and 3,707,373, e.g., a light-sensitive polyester consisting 

Further, light-sensitive diazo compounds that turn to of p-phenylene-diacrylic acid and a diol; tiie light-sensi- 

be alkali-soluble upon irradiation with actinic light can tive polymers disclosed in U.S. Pat. Nos. 2.956,878 and 

also be used. They carry at least one o-quinonediazido 65 3,173,787, e,g., a light-sensitive polyester derived frpnn a 

group per molecule, and preferably include sulfonic 2-propylidcnemalonic acid compound (e.g., cin- 

acid esters or sulfonic acid amides of o^quinonediazide. namylidenenialonic acid, etc.) and a difunctional glycol; 

Many such compounds are known, specific examples and the light-sensitive polj^ners disclosed in U.S. Pat. 
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Nos. 2.690,966, 2,732,372 and 2,732,301, e.g.,. cinnamic iminonaphthoquinoiie, 2-carbostearylainiiio-4-p-dihy- 
esters of hydroxyl-cpntaining polymers (e.g., polyvinyl droxyethylaimno-phenyliminonaphthoquiiione, p- 
alcohol, starcli, cdlulose and their analogues)., methoxybenzoyl-p'-diethylamino-o'-methyl- 

The polymerizable compounds which are photopo- phen^iminoacetanilide, cyano-p-dithylamino- 
lymerized to form inactive polymers include those enu- 5 phenyliminoacetanilide, l-phenyl-3-methyl-4-p-die- 
merated as a component of the foregoing photopolym- thylaminophenylimino-S-pyrazolone, l-)5-naphthyl-4.p- 
erizable compositions. diethlaminophenylimino-S-pyrazolone, etc. 

The color changing agents which can be used for The radical-generating compounds used in the light- 
prcpanng photosensitive resist-forming compositions sensitive compositions according to the present inven- 
capable of formmg a visible image only by exposure 10 tion are stable with the passage of time. However, 
include two types, one of which is asentially colorless among the color changing agents, leucotriphenylme- 
but become colored by the action of a photolysis prod- thane dyes are generally susceptible to oxidation. It is, 
net of a free radica^-generatrng agent, the other of therefore, effective to use these dyes in the presence of 
which hM an mherent color but is decolored or discol- certain kinds of stabilizers. To this end, aiiines. zinc 
ored by the action of a. photolysis product of a free 15 oxide or phenols described in U.S. Pat. No. 3,042,575, 
radical-generating agent. • . , s»lfi« compounds described in U.S. Pat. No. 3,042,516, 

Typ^cd color changmg agents belongmg to the for- j^dides or organic acids described in U.S . 

mer type are an^Iammese which mclude not ody Pat. No. 3.042,5 18, organic acid anhydrides descriebd in 
acrylamin^. such as pnmary and secondary aromatic ^ u.S. Pat. 3.082,086, a^d triaryl com^unds of antimony, 
ammes butalsotheso-ca^ledleucodyes.Speaficex^^ 20 arsenic, bismuth or phosphorus d<icribed in US: p2^ 
pies of such arylammes mclude diphenylamme diben- ^o. 3.377,167 can be efr.LiveIy employed. 
^^^J''^^'''^^'T' J'^^^^l diphenyl-p- fa the appUcation of the lightLuritive composition in 
phenylened amine, p-toluidme. 4,4.biphenyldiamme, accordan.^^ with the present invention, the atove- 

o-chloroamline, o-bromoanihne, 4-chloror-o- T ^ J- i yr 

phenylenediamine. o-bromo-N,N.dimethylaniline, 25 I components are dissolved.in a 

1.2,3-triphenylguaddine. naphthytoine. dkminodi^ solvent, and toe resutang coatmg solution is coated on 
phenyhieth»e. amline, isichloroanili^e, N-metS - fJUZ^A^ n?^f ."^ 

diphenylamine. o-toluidine, p.p'-tetrameth^ldiaminodi- I'f"^ particularly preferred ratios of the consti- 
ph^yliiethaae, N.NHjiinelhyl.p-phenylenediamine. StT^ST f^'''^''^ 
1.2.dianilinoethylene, p,p',p"-heilethyltriaminotri: 30 iE!; photosensitive 
phenyhnethane, p.p'-tetramethyldiaminotriphenyhne- conipound. 

thane, p,p'-tetramethyldiaminodiphenyliiieth^iiiiiiie, ^ 

p,p',p"-triamino-o-methyltriphenylmethane, PiP'tP"- '■ Panicuiariy 

triaminotriphenylcarbinol.p,p'-tetramethyIaininbdiplie- Preferred Preferred 

nyl-4-anilinonaphthylniethane, p,p',p"-tiiaiiiinotii- 35 C<"°P<>''"" R«tio Ratio 

phenylmethane. . p,p',p"-hexampropyltriaiiiinotri- Free radicai.geneniing asmt o.orto ioo ai toso 
phenylmethane, etc changuig agent o.i to so t to lo 

The color Changing agents belonging to the latter ^j^^^^^' gj^^'^ 
type, the inherent color of which is decolored or discol- Dye or pigment other than color 0 to l()0 o to 30 
ored by a photolysis product of a free radical-generat- 40 changing agent 

ing agent, include various dyes, such as diphenylmeth- Antifoggant o to 50 o to 20 

ane,triphenylmethane type thiazine.oxa2ine type, xan- ^l^^^JS'^^**''* ^"^^ """^ 

thene type, anthraquinone type, iminonaphthoqiiinone ^ 

type, azomethuie type, and the like. 

Specific exampis of such dyes include Brilliant 45 solvent which can be used for coating the light- 

Green, Eosine, Ethyl Violet, Erthyrocin B, Methyl sensitive composition according to the present inven- 
Green, Crystal Violet, Basic Fuchsine, phenolphthal- ^^^^ includes ethylene dichloride, cyclohexanone, 
ein, 1,3-diphenyltriazine, Alizarin Red S, Thymol- methyl ethyl ketone, methyl cellosolve acetate, mono- 
phthalein. Methyl Violet 2B, Quinaldine Red, Rose chlorobenzene, toluene, ethyl acetate, and so on. These 
Bengale, Metanil Yellow, Thymolsulfophthaline, Xy- 50 solvents may be used alone or in combinations thereof, 
lenol Blue, Methyl Orange, Orange IV, diphenyl thi- The light-sensitive composition according to the 
ocarbazone, 2,7-dichlorofluorescein, Para Methyl Red, present invention is suitable as a light-sensitive layer of 
Congo Red, Benzopurpurine 4B, a-Naphthyl Red, Nile presensitized plates from which lithographic printing 
Blue 2B, Nile Blue A, Phenacetarin, Methyl Violet, plates are to be prepared. For the production of presen- 
Malachite Green, Para Fuchsine, Oil Blue #603 ^ro- 55 sitized plates, the light-sensitive composition of the 
duced by Orient Chemical Industries, Ltd.), Oil Pink presentinventionisusually coated in an amount of from 
#312 (produced by Orient Chemical Industries, Ltd), 0.1 to 10.0 g/m^, and preferably from 0.5 to 5.0 g/m^. 
Oil Red 5B (produced by Orient Chemical Industries, Supports that are suitably used for presensitized plates 
Ltd.), Oil Scarlet #308 Oroduced by orient Chemical can include an aluminum plate having been rendered 
Industries, Ltd.), Oil Red OG (produced by Orient 60 hydrophilic, such as a silicate-processed aluminum 
Chemical Industries, Ltd.), Oil Red RR (produced by plate, an anodically oxidized aluminum plate, a grained 
Orient Chemical Industries, Ltd.), Oil Green #502 (pro- aluminum plate and a silicate-electrodeposited alumi- 
duced by Orient Chemical Industries, Ltd.), Spiron Red num plate; as well as a zinc plate, a stainless steel plate, 
BEH Special (produced by Hodogaya Chemical Co., a chromium-processed copper plate; a plastic film hav- 
Ltd.), m-cresol purple, Cresol Red, Rhodamine B, Rho- 65 ing been rendered hydrophilic; and paper, 
damine 6G, Fast Acid Violet R, Sulforhodamine B, Suitable examples of the support which can be em- 
Auramine, 4-p-diethylaminophenyliminonaphthoqui- ployed in producing proofs for printing, films for an 
none, 2-carboxyanilino-4-pHiiethylaniinophenyl- overhead projector or. films for a second original in^ 
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dude transparent films, e.g., a polyethylene terepfathal- 
ate a cellulose triacetate film, etc., including such 
films which have chemically or physically matted sur- 
faces. Suitable examples of the support which can be 
employed in producing photomask films include a poly- 
ethylene terephthalate film on which aluminum, an 
aluminum alloy or chromium is vacuum-evaporated and 
a polyethylene terephthalate film having provided 
thereon a colored layer. 

Further, in producing a photoresist, the supports that 
can be used therefor include a copper plate, a copper- 
plated plate, a stainless steel plate, a glass plate, etc. 

It is surprising that the free radical-generating agent 
of the formula (I) present in a photosensitive resist- 
forming composition containing various photosensitive 
resist-forming compounds are decomposed by irradia- 
tion with light to effectively and instantly decolor the 
color changing agent that is copresent in the composi- 
tion. As a result, there is obtained a distinct boundary 



10 



15 



ture was poured into a . diluted aqueous hydrochloric 
acid. The resulting precipitate was collected by filtra- 
tion and recrystalized from methanol to give 12.0 g of 
4-cyano-diphenyl acetylene. 

In 50 ml of chloroform, 10 g of 4-cyano-diphenyl 
acetylene and 28.8 g of trichloroacetonitrile were dis- 
solved. The solution was cooled to 5' C. and 1.3 g of 
aluminum bromide was added. Hydrogen chloride gas 
was introduced into the reaction system for one hour 
and the reacted for 8 hours at room temperature. The 
solvent was evaporated in vacuo. The residue was 
poured into 300 ml of ice- water to obtain crude crystal 
which was recrystalized from toluene to give 3.4 g of 
2-(p-diphenylacetylene)-4,6-bis(trichloromethyl)^tria- 
zine (m.p. 200.0**201.6* C.) (Electron spectrum Xmax 
345 mm in methanol) 

EXAN^LE 1 
Onto an aluminum plate having been grained with a 



between exposed areas and unexposed areas to thereby 20 i^^w^.v^TA r .7 T/'^^.y " 
supply a visible image with high^K)ntrast. ^^^^^^ ^"^^ « ^ 

Further, since the free radical-generating agent of the 
formula (i) does not seriously hinder photolysis of the 
photosensitive resist-forming compound, photosensitiv- 
ity of the photosensitive , resist-forming composition, 23 
i.e., photosensitivity of a resist, is not so reduced. In 
addition, the free radical-generating agent of formula (I) 
is effective at a small amount so that it does not deterio- 
rate various physical properties of a resist image ob- 
tained after imagewise exposure of the composition 30 
foUpwed by development For example, a printing plate 



light-sensitive composition having the following com- 
position by means of a rotatory coating machine. The 
coated layer was dried at 100* C. for 3 minutes to form 
a light-sensitive layer. 

As a free-radical generating agent, there were used 
the compounds of the formula (I) and known com- 
pounds for comparison as shown in Table 1. 



Composition of Light-Sensitive Solution: 



prepared by using the photosensitive resist-forming 
composition of the present invention as a light-sensitive 
layer of a presensitized plate has equality to a printing 
plate prepared without using the firee radical-generating 35 
agent in terms of developabUity, ink-receptivity, back- 
ground contamination, printing durabUityl, and like 
properties. 

. Furthermore, the free radical-generating agent of 
formula serves as a satisfactory hydrogen drawing ^ 
agent to form an add in the presence of a hydrogen 
donor. Therefore, it offers a photolyzable light-sensitive 
coniiposition by incorporating a compound capable of 
being decomposed with an add. Such an acid-decom- 
posable compound is described in U.S. Pat Nos. 
4,101,323, 4,247,611, 4,248,957, 4,250,247, 4,311,782 and 
Japanese Patent Publu»tion (unexamined) No. 
37549/1985. 

A synthesis example of the free radical-generating 
agent that can be used in the present invention and ^ 
working examples of the present invention will herein- 
after be described, but it should be understood that the 
present invention is not limited thereto. 



Methyl niethacryiBte-methacryKc add 


62 g. 


copolymer (85: IS by molar ratio; 




intrinsic viscosity in methyl ethyl 




ketone at 30* C: 0.166) 




. Pentaerythritol tetraacrylate 


38 g 


Fi«e»radical generating agent 


2 g 


^(as shown in Table I) 




Triphenyl pho^hate 


10 g 


Ethyl oellosolve 


650 ml 


MeUi^ne chloride 


350 ml 



45 



Each of the resulting light-sensitive plates was ex- 
posed to light emitted from a metal halide lamp (0.5 
KW) through a step wedge (density difference between 
steps: 0.15; number of steps: 15) by the use of a vacuum 
frame and then developed with a developing solution of 
the following composition: 



SYNTHESIS EXAMPLE 



Composition of Developing Soludom 


Trisodium phosphate 


25 g 


Sodium dihydrogen phosphate 


-5 g 


Butyl cellosolve 


70 g 


Surfactant 


2 ml 


Water 


1 Uter 



55 



Synthesis of 

2-(p-Diphenylacetylene)-4»6-6isCrrichloromethyl)-s- 
Triazine (Compound No. 1) 

4-Cyano8titbene (41 g) prepared by a known method 
was agitated in 300 ml of ether at room temperature, to 60 
which 33.5 g of bromme was dropwise added. After 
stirred for additional one hour, the reaction mixture was 
filtered to obtain 55.5 g of 4-cyanostilbene dibromide. 

4-Cyanostilbene dibromide (50.5 g) was dissolved in 
300 ml of dimethylformamide, to which 45.6 g of .65 
diazabicycloundecene was added at room temperature. 
Then, the reaction mixture was heated to 100* C. and 
kept at the temperature for 2 hours. The reaction mix- 



The exposure times required, for obtaining images 
having the siame density in the same step of the step 
wedge in each of the samples are shown in Table L The 
shorter in exposure time, the higher the sensitivity. 

TABLE I 



Run 
No. 



Compound 



Exposure 
Tune 
(sec.) 



Remarks 



1 Compound Na 1 

2 Compound No. 6 

3 2A6-tri(trichloromethyl)-s- 
triazine 

4 2-(p-MethoxystyrylphenylH.6- 
bis<trichlofOinethyl)-s-iriazine 



20 
23 
150 



Invention 



Comparison 
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Run 

No. Compound 



Exposure 
Time 
(sec) 



Composition of Light'Sensitive Solution: 



Remarks 



2-<p-MethoxyphenyI)<4*6-bis(tii- 
chloromethyiy-s-triazine 



90 



As can be seen from Table 1, the compounds repre- 
sented by formula (I) according to the present invention 
exhibit higher sensitivity than known s-triazone com- 
pounds (Run Nos. 3 to 5), indicating the superiority of 
the present invention. 



10 



Trimcthylolpropane trimethacrylate 
Triethylene glycol diacrylate 
Methyl methacrylate-ethyl acrylatC' 
methacrylic add copolymer (80:10:10 by 
molar ratio) 
Compound No. 6 
Leucocrystal Violet 
Methyl ethyl ketone 



0.30 g 
0;08 g 
0.62 g 



0.02 g 
a008 g 
10 g 



EXAMPLE 2 

The following light-sensitive solution was coated on 
the same aluminum plate as used in Example 1 to pre- 
pare a presensitized plate. 



Composttipn of Light-Senaitive Solution; 



Ptotaetythiitol tetraacrylate 
Compound No. 4 

Benzyl niethacryIate>raethacryUc acid 
copolymer (73:27 by molar ratio) 
Methyl ethyl ketone 
Methyl cellosolve i 



40 g 

2 g 
60 g 

400 ml 
300 ml 



When the resulting presensitized plate was imagewise 
exposed to light, a print-out image with high contrast 
was obtained. 

15 Thereafter, the unexposed area was removed with a 
developing solution comprising 1.2 g of sodium hydrox- 
ide, 300 ml of isopropyl alcohol and 900 ml of water, to 
thus obtain a lithographic printing plate. 

EXAMPLE 4 

Onto a grained aluminum plate having a thickness of 
0.15 mm was coated the following light-sensitive solu- 
tion by the use of a whirler and dried at 100* C. for 2 
minutes to thereby prepare a presensitized plate. 



20 



25 



The resulting plate was imagewise exposed to light 
using a jet printer (a 2 KW ultra-high pressure mercury 
lamp made by Oak Seisakusho) and then developed 30 
with a developing solution having the following com- 
position. A printing plate was obtained bearing a clear 
unage with the unexposed area being completely re- 
moved therefrom. 



Composition of Light-Sensitive Solution: 



33 



Esterification product of naphthoquinone- 
(l,2>Kiiazido(2)*3-siilfonyl chloride and 
pyrogallol acetone resin 
Cresol-novolak resin 
Tetrahydrophthalic anhydride 
Crystal Violet 

Free radical-generating agent 
(as shown in Table 2) ■ 
Ethylene dichloride 
Methyl ceUosolve 



0.75 g 



2.1 g 

0.15 g 

0.02 g 

0.02 g 



Compositton of Developing Solution; 



Anhydrous sodium carbonate 10 g 

Butyl cellosolve 5 g 

Water 1 liter 



'40 



Separately, the unexposed platb was subjected to 
accelerated deterioration test (4S^'C., 75% RH, 5 days), 
and then exposed to light and developed in the same 
manner as above. There was obtained a clear image 
similar to that obtained by exposing and developing the 
presensitized plate immediately after it was made. 

EXAMPLE 3 



45 



Each of the resulting samples was exposed to light 
using the same jet printer as used in Example 2, and the 
optical densities of the light-sensitive layer in the ex- 
posed area and the unexposed area were measured using 
a Macbeth reflection densitometer. The image obtained 
by exposure becomes clearer as the difference in density 
between the exposed area and the unexposed area (AD) 
increases. 

Further, these presensitized plates were forcedly 
deteriorated at 45" C. and 75% RH for 7 days, and the 
same measurement as above conducted. The results 
obtained are shown in Table 2. 

TABLE 2 

Optical Density of Light-Sensitive Layer (D) 



Run No. 



Free Radical- 
Generating Agent 



One Day After Coating 



Unexposed 
Area 



Exposed 



After Accelerated 
Deterioration 
(45* C. 75% RH. 7 days) 
Unexposed Exposed 



1 — 0.89 

2 Compound No. 1 0.89 
(Invention) 

3 2-(p-styrylphenyI)-. 0.89 
(Comparison) 4,6-bis(trichloro- 
methyl)-s-triazine 



Area 


AD 


Area 


Area 


AD 


0.89 


0.00 


0.89 


0.89 


0.00 


a69 


0.20 


0.89 


0.70 


0.19 


a7i 


0.18 


0.89 


0.72 


0.17 



As shown in Table 2, the presensitized plate in which 
the free .radical-generating agent of the formula (I) was 
65 used provides a clear image having a large AD value. 
The following light-sensitive solution was coated on The AD value obtained by the present invention is 
the same aluminum plate as used in Example 1 to obtain higher than that obtained from the presensitized plate in 
a presensitized plate: which 2-(p-styrylphenyl)4,6-bis(trichloromethyl>s-tria- 
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zine was used, revealing high sensitivity of the free 
radical-generating agent of the formula (I). 

Further, each of the exposed plates was developed 
with a 6-fold diluted DP-1 (a trademark for a developer 
for positive working presensitized plates made by Fuji 
Photo Film Co., Ltd.) at 25* C. for 60 seconds, and the 
sensitivity was determined in the same manner as de- 
scribed ^ove. As a result, it was found that the sensitiv- 
ity of the presensitized plate using the . free radical- 
generating agent of the formula (I) (Table 2, Run No. 2) 
is equal to that of the presensitized plate in which any 
free radical-generating agent was not used (Table 2; 
Run No. 1). This shows that the free-radical generating 
agent of formula (I) does not reduce resist the sensitivity 
of a light-sensitive material. 

EXAMPLE 5 

The following light-^nsitiye solution was coated on 
the same aluminum plate as used in Example 4 to obtain 
a presensitized plate. 

ComposidpnofLight-SensiriveSoltttkm 



20 

EXAMPLE 7 



The following light-sensitive solution was coated on 
the same aluminum plate as used in Example 1 to pre- 
pare a presensitized plate. 



Compoatioa of Light-Sensitive Solution: 



10 



IS 



20 



Polyester ptepared by condensation of ethyl 


0.5 g 


p-phenylenediacrylate and an equimole 




of l,4-bis(/3-hydroxyetlxoxy)Gyclohexane 




2-Benzoylmethylene-3-methyl«i3-aaphtho- 


0.03 g 


thiazoline 




Compound Na 11 


0,008 g 


Leucocrystal Violet 


0.008. g 


Monochlorobenzene 


9 8 


Ethylene dichloride 


6g 



Esteriiication product of naphthoquinone- 


6.75 


g 


(1.2)-diazido-(2>S-suironyl chloride 






and cresol noyoUk resin 






Creson novolak resin 


2.10 


8 


Tetrahydrophthalic anhydride 


0.13 


8 


Compound No. 21 


0.01 


8 


Crystal Violet 


0.01 


8 


Oil Blue #603 (made by Orient Chemical 


6.01 


8 


Industries, Ltd.) 






Ethylene dichloride 


18 


8 


Methyl cellosolve acetate - 


12 


8 



25 



30 



35 



The amount of the composition coated, was 2.2 g/m^ 
after drying. 

The resulting presensitized plate provided a clear 
print-out image simply by imagewise exposure without 40 
development Since the exposed area was discolored, 
while the unexposed area retained its initial density, the 
image could clearly be distinguished even by close ob- . 
servation under a safelight 



45 



EXAMPLE 6 



The amount of the composition coated was 1.3 g/m? 
after drying. 

Upon imagewise exposure of the resulting presensi- 
tized plate, the exposed area developed a purple color, 
while the unexposed area maintained its original yellow 
color, thereby providing a print-out image that could be 
distinguished by close observation even under a safe- 
light. 

The light-sensitive composition of this invention con-^ 
tains a free-radical generating agent which is high in 
photolysis sensitivity and it is, therefore, high in sensi- 
tivity and can advantageously be used for the produc- 
tion of presensitized plates from which lithographic 
printing plates are to be prepared* proofs for printing, 
films for an overhead projector, films for a second origi- 
nal, photoresist anid the like. The presensitized plate in 
which the light-sensitive composition of this invention . 
is used provides a clear printout with high-contract 
even after it was stored under high temperature and 
high humidity conditions for a long period of time. 

While the invention has been described in detail and 
with reference to specific embodiments thereof, it will 
be apparent to one skilled in the sat that various changes 
and modifications can be made therein without depart- 
ing from the spirit and scope thereof. 

What is claimed is: 

1. A light-sensitive composition containing a light- 
sensitive s-triazine compound represented by formula 



The following light-sensitive solution was coated on 
the same aluminum plate as used in Example 1 to obtain 

a presensitized plate. 3q 

Composition of Light-Sensitive Solution: 



A— CSC— B— ^ 



(I) 



p-Toluencsulfonate of condensate between 


0.2 


8 


pHliazodtphenyiamine and p-formaldehyde 






Polyvinyl formal 


0.75 


8 


Compound No. 22 


0.02 


8 


N,N—Dimethyl8niline 


o:02 


8 


Methyl cellosolve 


20 


g 


Methanol 


5 


S 



55 



60 



The amount of the composition coated was 1.4 g/m^ 
after drying. 

Upon imagewise exposure, the exposed area of the 
plate turned to . purple while the unexposed area kept its 55 
initial yellow color, whereby a print-out image that 
could be distinguished .under a safelight even by close 
observation wais obtained. 



wherein A and B respresent a substituted or unsubsti- 
tuted aromatic group or a siibstituted or unsubstituted 
heteroaromatic group; Y represents a chlorine atom or 
a bromine atom; and n represents an integer of from 1 to 
3. 

2, The light-sensitive composition of claim 1, wherein 
A represents a substituted or unsubstituted monocyclic 
aryl group. 

3. The Ught-sensitive composition of claim 1, wherein 
B represents a substituted or unsubstituted monocyclic 
aryl group. 

4b The light-sensitive composition of claim 1, wherein 
A is selected from the group consisting of a phenyl 
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group, a 1-naphthyl group, a 2-iiaphthyl group, a 2- ent m an amount of from 0.01 to 50 parts by weight per 
fiiryl group, a 2-thienyl group* a 2-oxazole group, a 100 parts by weight of said polymerizable compound. 
2-thiazole group, a 2Mmidazole group, a 2-pyridyl 12. The photopolymerizable composition of claim 7, 
group, a 2-benezofuryl group, a 2-benzothienyl group, a wherein said light-sensitive s-triazine compound is pres- 
2-benzoxazole group, a 2-benzothiazole group, a 2-ben- 5 em in an amount of from 0. 1 to 10 parts by weight per 
amidazole group, a benzotriazole group, a 2.indolyl . 100 parts by weight of said polymerizable compound. 

" ^•''T^'y' S^^^P- . . , , . , ^ . 13. The photopolymerizable composition as in claim 

5. The b^it-sensiove composition of claim 1, wherein w, wherein said binder is present in an amount up to 
A IS selected from the group consistmg of 4<Uorophe- looo parts by weight, said sensitizer is present in an 
^l\^^P'^^-?^^°'°P^^^y^ f°^f'^^6^'^^^^ 10 amouAtuptolOOpLsbyweight.saidheatpolymeriza- 
nyl group, a 4-bromophenyl group, a 4.mtrophenyl ^i^^ j^^,, ^ an Lount up to 10 w^ts by 
group, a 3-mtrophenyl group, a 4-phenylphenyl group. ^ ^ j j, , P .. 
a 4-methylphenyl group, a 4-isopropylphenyl group, a A v.. ..,-s-fc»^j J:/ • • "P 
2-methylphenyl group, a ^.hylph^ylWa 4-L ^^tiZI^^'X^JS^Z foo'Sby 
propylphenyl group, a 4-butylphenyl group, a 4- 15 ""J»"°»^^ 

metJioxyphenyl group, a 2-methoxyphenyl ^oup, a w«ghtof said poljoncrizabk compo^^ 
a^methoxyphenyl group, a 4<thoxyphenyl group, a The photopolymenzable composition of clw^ 

4.n-butoxyphenyI group, a 2<arboxyphenyI group, a wherem said bmder is present in an amount up to 500 
4.cyanophenyl group, a 3,4.methylene-dioxyphenyl parts by weight, said sensitizer is present in an amount 
group, a 4.phenoxyphenyl group, a 4.actoxyphenyl 20 *® *>y weight, said heat polymerization inhib- 

group, a 4-hydroxyphenyl group, a 2,4-dihydroxyphe- ^^^^ ^ present m an amount up to 5 parts by weight, said 
nyl group, a 4-methyl.l.napthyl group, a 4-chloro-l- dye or pigment is present in an amount up to 20 parts by 
naphth>d group, a 5-nitro-l-naphthyl group, a 6-chIoro- weight, and said plasticizer is present in an amount up to 
2-naphthyl group, a 4-bromo-2-naphthyl group, a 5- weight, per 100 parts by weight of said 

nitro-2-naphthyI group, a 6-methyl-2-benzofuryl group. 25 PO^yn^enzable compound. 

a 6-methyI-2-benzoxazoIe group, a 6-methyl-2-benzo- If A photosensitive resist-forming composition com- 
thiazole. group, a 6-chloro-2-benzothiazole group, a pnsing a photosensitive resist-forming compound se- 

2- thienyl group, a 3-thienyl group, a 2-furyl group, a lected from the group consisting of hght-sensitivediazo 

3- furyl group, a 2-benzafuryl group and 5-(l,3-dihy- compounds, light-sensitive azide compoundSj and com- 
droisobenzofuranyl). 30 P^^"**^ having an ethylenically unsaturated bond, a 

6. The light-sensitive composition of claim 1. wherein ^^^^^ changing agent and. as a free radical-generating 
B is selected from the group consisting of a 1,4-pheny- agent, a light-sensitive s-triazine compound represented 
lene group, a 1,2-phenylene group, , a 1,3-phenylene by the. formula (I) 

group, a 1,4-naphthylene group, a 1,5-naphthylene 

group, a 2,3-thienylene group and a 2,5-thienylene, 35 cHnrrYfl W 

7. The photopolymerizable composition comprising a ^ / 
polymerizable compound having at least one ethylcni- / ^ 
cally unsaturated bond and, as a free radical-generating a-c=c-b-^ 
agent, a light-sensitive s-triazine compound represented J 
by the following formula (I) ^ ^ \ 



N 



N 



wherein A and B represent a substituted or unisubsti- 
tuted aromatic group or a substituted or unsubstituted 
CsC— B— / N 45 heteroaromatic group; Y represents a chlorine atom or 

* " a bromine atom; and n represents an integer of from 1 to 

3. 

CH^J^Yn 16. The photosensitive resist-forming composition of 

claim 15, wherein A represents a substituted or unsub- 
wherein A and B represent a substituted or unsubsti* 50 stituted monocyclic aryl group, 
tuted aromatic group or a substituted or unsubstituted 17. The light-sensitive composition of claim 12, 
heteroaromatic group; Y reprints a chlorine atom or wherein fi represents a substituted or unsubstituted 
a bromine atom; and n represents an integer of from 1 to monocyclic aryl group. 

3. 18. The photosensitive resist-forming composition of 

8. The photopolymerizable composition of claim 7, 55 claim 15, wherein said light-sensitive s-triazine com- 
wherein A represents a substituted or unsubstituted pound is present in an amount of from 0.01 to 100 parts 
monocyclic aryl group. by weight, and said color changing agent is present in 

9. llie photopolymerizable composition of claim 7, an amount of from 0.1 to 50 parts by weight, per 100 
wherein B represents a substituted . or unsubstituted parts by weight of said photosensitive resist-forming 
monocyclic acid group. 60 compound. 

10. The photopolymerizable composition of claim. 7, 19. The photosensitive resist-forming composition of 
wherein said composition further contains a binder, a claim 15, wherein said light-sensitive s-triazine com- 
sensitizer which enhances the rate of photopolynieriza- pound is present in an amount of from 0. 1 to 50 parts by 
tion when used in combination with a photppolymeriza- weight, and said color changing agent is present in an 
tion initiator of formula (I), a heat polymerization inhib- 65 amount of from 1 to 10 parts by weight, per 100 parts by 
itor, a dye or pigment, or a plasticizer. weight of said photosensitive resist-forming compound. 

11. The photopolymerizable composition of claim 7,. 20. The photosensitive resist-forming composition of 
wherein said light-sensitive s-triazine compound is pres- . claim 15, wherem said composition further comprises a 
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plastidzer. a binder, dye or pigment other than the '»"°"f' "P '° f.P""* .t>y *«S^t per 100 parts by 

*^ » r cr weight of said photosensitive resist-formmg compound, 

color changing.agent, an antifoggant, or a sensitizer. 22. The photosensitive resist-forming composition of 

21. The photosensitive resist-forming composition of claim 20, wherein: said plasticizer is present in an 

claim 20. wherein said plasticizer is present in an ^ amount up to 500 parts by weig^^^ 

m an amount up to 1,000 parts by weight, said dye or 

amount up to 1,000 parts by weight, said bmderispres- pigment is present in an amount up to 50 parts by 

ent in an amount up to 5,000 parts by weight, said dye weight, said antifoggant is present in an amoount up to 

or pigment is present in an amount up to 100 parts by ^0 parts by weight, and said sensitizer is present in an 

*^ . *^ ,1 10 amount up to 20 parts by weight, per 100 parts by 

weight, said antifoggant is present m an amount up to 50 ^^^^ ^f^^ photosensitive resist-forming compound, 
parts by weight, and . said sensitizer is present in an * • « « « 

15 



20 



30 



35 



40 



45 



50 



55 



65 
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